Amyloid beta peptide enhanced bradykinin-mediated inositol (1,4,5)trisphosphate formation and cytosolic free calcium.
Deposition of amyloid beta protein (A beta) and alteration in signal transduction systems may have pathophysiological significance in Alzheimer's disease (AD). This study tested the hypothesis that bradykinin (BK) receptor-mediated signal transduction systems in PC12 cells are altered after treatment with A beta at a concentration not toxic to cells. Exposure to varying doses of A beta 25-35 (1-10 microM) for 18 hrs significantly reduced the number of viable cells, while lower concentrations (0.01-0.1 microM) and control peptide in scramble sequence had no effect. In addition, prolonged exposure of PC12 cells to a sublethal dose of A beta 25-35 (0.1 microM) affected the receptor-mediated signal transduction pathways. BK induced both accumulation of Ins(1,4,5)P3 and elevation in cytosolic free calcium concentration ([Ca2+]i) in the control cells. These responses were further enhanced in the cells treated with A beta. Under similar conditions, A beta-treated cells also demonstrated alterations in the number and affinity of BK receptors. Alternatively, extracellular addition of A beta elevated [Ca2+]i rapidly, without detectable alterations in Ins(1,4,5)P3. This rapid elevation was dependent on extracellular calcium, suggesting that A beta induced calcium influx. Taken together, the results demonstrated that treatment with a sublethal dose of A beta peptide for 18 hrs enhanced BK receptor mediated Ins(1,4,5)P3 formation and mobilization of intracellular calcium, associated with a modification in BK receptors. Changes in the balance of these receptor-mediated signals prior to cell injury could be an important underlying mechanism for A beta peptide-induced degenerative alteration in AD.